Abstract:This paper examines the use of Wireless Sensor Networks interfaced with light fittings to reduce energy usage in existing buildings. This creates a wire free system for existing buildings with the minimum disruption and cost. In the recent trends, the use of electronic load is increasing very fast and the gap between demand and supply are making the reliability and power quality a critical issue. The maximum waste of energy is caused by the inefficient use of the consumer electronics. A light energy accounts for a great part of the total energy consumption. As the installed lighting systems are outdated and energy-inefficient, there are various light control systems introduced in the market. But these existing light control systems cannot be successfully applied to home and office buildings because of the architecture limitations. Therefore this paper proposes an intelligent household incandescent lighting system considering energy efficiency and users satisfaction. The proposed system utilizes multi sensors and the wireless communication technology in order to control the light according to the user's state and the surroundings. This system can autonomously adjust the light intensity value to enhance both energy efficiency and user satisfaction.
The ZigBee Alliance for wireless sensor networks in the intelligent lighting control field defines a set of very detailed protocol standard based on the ZigBee wireless sensor network LED intelligent lighting system is advantageous for the expansion and promotion. [3] . But the system with zigbee protocol communication makes the system more costly, so by considering this disadvantages, we have used IR sensors in the system.
A . Existing smart home applications
A smart home system mainly includes heating, ventilation, and air conditioning, Lighting control, or Audio and Video distribution to multiple sources around the house, security (involving presence simulations, alarm triggering and medical alerts). Smart homes systems are grouped by their main functions such as , i) Alert and sensors -heat/smoke sensors, temperature sensors ii) Monitoring -Regular feed of sensor data i.e. heat, CCTV monitoring iii) Control -switching on/off appliances i.e. sprinklers, lightings iv) Intelligence and Logic -Movement tracking i.e., security appliances
II. BLOCK DIAGRAM OF SYSTEM
The block diagram of the system is shown in the following figure 2. Basically the hardware level of this system is classified in two forms, one is in sensor nodes and another is in light control node. There are 5 lights node1, node 2, node 3, node 4 and node 5. Consider a person enters in a room under the corner node, and then IR sensor senses the position of that person and sends signal to the receiver. Receiver sends it to the controller which decides what action to be done and transmit instructions to the other nodes from the transmitter using IR sensor. So by this action, the result we get is that the light at the corner under which the person is standing will be at the full intensity. Other nearest two nodes will be dim and has reduced intensity to 40%. And the required two bulbs which are far from the person's node will be off. In this way, we can save the energy. In the system, we have used an incandescent lamp of 60 Watt.
IV. CIRCUIT ELEMENTS
The hardware of a system consists of main IC controller ATMEGA 328 which controls the required action, RF module that is RF transmitter and RF receiver, IR sensor Regulator, crystal capacitor, registers.
A. ATMEGA328 controller
The ATmega328 controller is a low-power CMOS 8-bit microcontroller. By executing powerful instructions in a single clock cycle the ATmega328 achieves throughputs approaching 1 MIPS per MHz allowing the system designed to optimize power consumption versus processing speed.
B. RF module
The RF module, as the name suggests, operates at Radio Frequency. The corresponding frequency range varies between 30 kHz & 300 GHz. In this RF system, the digital data is represented as variations in the amplitude of carrier wave. This kind of modulation is known as Amplitude Shift Keying (ASK). The RF module we will use comprises of an RF Transmitter and an RF Receiver. The transmitter/receiver (Tx/Rx) pair operates at a frequency of 433 MHz and it has 4 output pins i.e. it can operate 4 peripherals remotely.
[5]
C. IR sensor node
The IR Sensor-Single is a general purpose proximity sensor. Here we use it for collision detection. The module consists of a IR emitter and IR receiver pair. The high precision IR receiver always detects a IR signal. The module consists of 358 comparator IC. The output of sensor is high whenever it is of IR frequency and low otherwise. The on-board LED indicator helps user to check status of the sensor without using any additional hardware. of noise and also useful where there is distribution problems. The output current of these regulators are about 1.5 ampere. As these regulators are having the special features like internal current limiting property and thermal shutdown property, these are having better immune to the overload.. this fixed voltage regulator can also be used to obtain the adjustable output voltage and current in an electrical system. E. Dimmer Circuit In this system have used dimmer circuit as an ac current controlling device or as a current driver for the lamp. This electronic lighting dimmer circuit is used to control the lamp for arbitrary brightness. This electronic lamp dimmer circuit work for incandescent lamp, not a fluorescent one.
F. Transformer
The transformer of 230V/12V is used in the circuit which convert 230 volt ac to 12 volt ac supply.
G. AC to DC converter The rectifier that is 12V ac to12V dc converter is used to supply dc voltage to the circuit.
Following picture shows the internal circuit diagram of the system: V. SYSTEM SOFTWARE The software of system includes the lighting control algorithm and the node's networking program. As the lighting intensity sensor output is analog, in this node A/D converter to convert this signal into a luminance signal. Then compare it to Pre-set luminance.
Sensors have the following two functions: (1) Detection of people: system detected the people through infrared sensors means, if someone enter, it will turn on the lights, or they will automatically turn off lights.
(2) Detection of luminance: The lighting intensity sensors detect the luminance of the room and after that compare the measured values with the pre-set luminance. If they are not epual to each other then system automatically adjust the lights, so as to meet the required luminance. [6] The algorithm proposes the concepts of dimming zone, coverage and so on: 1. In the dimming process, it takes location of the user as the center according to the user's activities and then ring out a dimming zone. Only the lamps in the zone need lighting decision. The process is unassisted; 2. In the above-mentioned point, when multiple users enters simultaneously in the neighboring grids then it will make some grids covered with more dimming zone. So we can further put forward concept of coverage, which is the extent of a zone covering a grids.
